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(57)Abstract: 

PURPOSE: To form a bump electrode on a flip chip of 
an integrate circuit device with its protective film 
pr tected by a resin film in a simple process with a 
high yield. 

CONSTITUTION: A protecTivelilm 4 is deposited on a 
wiring film 3 where a bump electrode 7 is to be 
formed, and then a resin film 5 is applied thereto. A 
window determining a bump electrode pattern is 
formed in a photoresist film 30, and further an upper 
window 5a is formed in the resin film 5 using a 
dedicated developer. A lower window 4a is formed in 
the protective film 4 by etching using the resin film 5 
as mask. Metal for the bump electrode 7 is grown on a 
base film 6 connected to the wiring layer 3 exposed in 
the lower window 4a by electroplating. 
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CLAIMS 



[Claiin(s)] 

[Claim 1] How to make the bump electrode which 
is characterized by providing the following and 
which was connected to the wiring fUm at the 
integrated circuit device. The process which puts a 
protective coat on a wiring film. The process which 
applies a meltable resin film with a developer 
before hardening on a protective coat. The process 
which ends an up aperture on a resin fihn with the 
developer for them at the same time it breaks the 
aperture which specifies a bump electrode pattern 
to be the photoresist film applied on the resin film. 
The process which ends a lower aperture in a 
protective coat by etching which uses this resin 
film as a mask, and the process which grows up 
the metal of a bump electrode alternatively with 
electrolysis plating on the wiring film exposed into 
the lower aperture. 

[Claim 2] The manufacture method of the bump 
electrode for integrated circuit devices 
characterized by using a polyimide resin film for a 
resin film in a method according to claim 1. 
[Claim 3] The manufacture method of the bump 
electrode for integrated circuit devices 
characterized by giving the growth process of a 
bump electrode after passing through the process 
which extends an up aperture to the side following 
a lower aperture dawn process in the method 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to 
the method of making the bximp electrode which is 
a sahent electrode for external connection to the 
flip chip of the integrated circuit device for chip 
mounting. 
[0002] 

[Description of the Prior Artl Since an 
above-mentioned flip chip equipped with the bump 
electrode for external connection has the feature 
that chip mounting is carried out in a form as it is, 
and the space and time and effort of mounting can 
be saved sharply without containing in a package, 
although it is in the inclination increasingly 
adopted as the inclusion to various electronic 
instruments widely recently When a heat cycle etc. 
starts while in use and defects, such as a crack, 
occur in the protective coat of the fi-ont face of a 
chip, there is a problem which is easy to cause the 
fall of a property by the invasion of the open air. 
Hereafter, with reference to drawing 2 , the 
situation of this defective generating is explained 
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briefly. 

[0003] Drawing 2 is the important section 
enlarged section of a flip chip 20, and the wiring 
film 3 of aluminum is arranged on the insulator 
layers 2, such as a wrap silicon oxide, in the fi^ont 
face of the semiconductor substrate 1 where the 
integrated circuit was made. It is gold so that an 
aperture may be broken in the wrap protective 
coat 4 and this wiring film 3 may be connected 
with the wiring film 3 in it in the chip periphery 
section on the left-hand side of drawing. Copper 
The bump electrodes 7, such as solder, protrude 
with electrolysis plating through the thin ground 
film 6. The ground film 6 is considered as the 
two-layer composition of bottom ground film 6a, 
such as titanium used as a plating electrode like 
usually at the time of electrolysis plating, and top 
ground film 6b, such as conductive good 
PARAJUUMU. In addition, in the case of 
mounting, the bump electrode 7 is joined with 
thermocompression bonding or soldering with the 
other party with the postiure which turned the flip 
chip 20 downward at drawing and reverse. 
[0004] In the center section on the right hand side 
of drawing, the wiring film 3 is mutually wired in 
this example through an insulator layer 2 
two-layer, and is covered by the protective coat 4. 
Airtight inorganic high insulating materials, such 
as a silicon nitride, are used for this protective 
coat 4, while membraneous quality is precise, 
when it is hard and tension is applied, there is a 
weak fault, as shown in drawing, thermal stress 
may concentrate on the part where a covering 
level difference is big, and Crack C may occur. If 
this defect occurs, it is there to the open air. There 
is a possibility of especially moisture invading, 
and being easy to make the aluminum of the 
wiring film 3 corroding, invading also into the 
semiconductor substrate 1 further, and reducing 
the operating characteristic of an integrated 
circuit. 

[0005] For this reason, in the flip chip which 
requires high-rehability the inorganic protective 
coat 4 is protected fi-om the former by the film of 
the quahty of organic. To this organic protective 
coat, It is tough, and heat-resistant good polyimide 
resin etc. is used. The conventional method which 
makes the bump electrode 7 in the case of 
equipping drawing 3 with this resin film is shown. 
It is this drawing (a) first. This drawing after 
breaking aperture 4a in a protective coat 4 like (b) 
The spin coat of the polyimide resin etc. is carried 
out to the resin films 5 like. After making it fiilly 
harden at the temperature of 300 - 400 ** It is this 
drawing (c) to this. Aperture 5a is broken by the 
dry etching method etc. Uke, and it is this drawing 
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(d) in Apertures 4a and 5a. The bump electrode 7 
is grown up with electrolysis plating through the 
above-mentioned two-layer ground film 6 like. In 
addition, this drawing (b) The spin coat of the 
polyimide resin which has photosensitivity as a 
resin film 5 at a process is carried out, and it is 
this drawing (c). It can also be made to harden 
after breaking aperture 5a according to the 
photograph process at a process. 
[0006] 

[Problem(s) to be Solved by the Invention] 
Although the invasion of the open air can be 
prevented with the resin fOm 5 and the reliability 
of a flip chip 20 can be sharply raised even if 
defects, such as a crack, occur in a protective coat 
4 by piling up the resin film 5 of the quality of 
organic on the inorganic protective coat 4 as 
mentioned above, time and effort is taken too 
much as the resin film 5 was added, and also a 
problem newly occurs along with it. That is, since 
a photograph process is needed also for the resin 
fihn 5 besides the conventional protective coat 4, 
the part becomes cost quantity Furthermore! 
drawing 3 (b) It is following drawing? a (c) about 
the resin film 5 which adhered to the wiring film 3 
at the process. If it may take completely, it may 
not go out at a process and contamination by the 
residue of the resin fihn 5 or it is shown in the 
aluminum front face, the faulty connection of the 
bump electrode 7 will occur and the manufacture 
yield will fall. The purpose of this invention is to 
offer the manufacture method of the bump 
electrode which can solve this cost quantity and 
problem of a yield fall by addition of a resin fihn 
[0007] 

[Means for Solving the Problem] After putting a 
protective coat first on the wiring film which 
should protrude a bump electrode according to 
this invention method, the above-mentioned 
purpose apphes a meltable resin film with a 
developer, before hardening on it. An up aperture 
is broken on a resin film with the developer for 
them at the same time it breaks the specification 
aperture of a bump electrode pattern on the 
photoresist fihn applied on this resin film. 
Subsequently, a lower aperture is broken in a 
protective coat by etching which uses a resin film 
as a mask, and it is attained by growing up the 
metal of a bump electrode alternatively with 
electrolysis plating in the same way as the former 
on the wiring film exposed into the lower aperture. 
[0008] It is good to use polyimide resin for a resin 
film also by this invention method, especially the 
thing of an ammonia system is advantageous and, 
as for the developer for the dissolution, it is good 
organic alkalinity and to use a positive form for a 
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photoresist film corresponding to this. In order to 
form in the longitudinal section of the 
configuration of an upper breadth advantageous to 
It the aperture for bump electrodes which consists 
of a lower aperture and an up aperture, it is 
desirable to give the process which extends the up 
aperture of a resin film to the side with a 
developer following on the lower aperture dawn 
process of a protective coat before the growth 
process of a bump electrode. In addition, as for the 
heat hardening of a resin film, it is good to carry 
out in advance of the growth process of a bump 
electrode. 
[0009] 

[Function] By this invention method's applying a 
resin fihn, before ending the aperture for bump 
electrodes in a wrap protective coat in a wiring 
film unlike the former, and using a meltable thing 
with a developer, before hardening to this By 
breaking an up aperture on a resin film with the 
developer for them at the same time it breaks the 
aperture which specifies a bump electrode pattern 
to be a photoresist film, and breaking a lower 
aperture by etching which makes it a mask to a 
protective coat As the need of adding a photograph 
process like before for a resin fihn is abolished, 
and the number of processes is decreased and a 
resin fihn does not contact a wiring film through 
all processes, generating of the faulty connection 
of the bump electrode by the contamination etc. 
and a wiring film is prevented. 
[0010] 

[Example] The example of this invention is 
explained with reference to drawing 1 For a 
bump electrode, the state for every main processes 
which are made by the wafer before isolating to 
each flip chip, and constitute this invention 
method is this drawing (a). - (£) It is shown by the 
important section enlarged section of a wafer 10, 
and the same sign as the portion corresponding to 
drawing 2 or subsequent ones is attached 
Drawing 1 (a) The front face of the semiconductor 
substrate 1 where the integrated circuit of 
BAUEHA 10 was made so that it might be shown 
IS by the insulator layer 2 of a sihcon oxide or 
phosphorus silicate glass. The wiring fihn 3 of 
aluminum with a thickness of about 1 micrometer 
which was covered by 0.5-1-micrometer thickness, 
and was connected with the integrated circuit in 
parts other than illustration at the bottom is 
arranged. 

[0011] Drawing 1 (a) The state where the 
protective coat covering process and the resin film 
covering process were ended is shown. At a 
protective coat covering process, the protective 
coats 4, such as a silicon nitride, are put 
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1 micrometer thickness by the plasma CVD 
method etc. like usually all over the wafer 10 
including the wiring film 3 top. It is drawing 3 (a) 
at this stage conventionally. Although the 
aperture was broken in the protective coat 4 like, 
by this invention method, the resin film 5 is 
succeedingly apphed on it at the following resin 
fibn covering process, without breaking an 
aperture. It is good and the spin coat of the resin 
hquid diluted with the solvent to proper viscosity 
is carried out all over a wafer 10 by 
2-3-micrometer thickness, and at the resin film 
application process of a parenthesis, having tough 
intensity after hardening on this resin film 5, and 
using polyimide resin with high thermal 
resistance evaporates only a solvent, it follows by 
un hardening, and stops and puts on a state 
meltable to a developer. 

[0012] Drayvdng 1 (b) An up aperture dawn process 
is shown. At this process, after carrying out the 
spin coat of the photoresist film 30 all over the 
wafer 10 first and printing the pattern of the 
bump electrode which are usually a diameter of 
dozens of micrometers, and an angle in a 
photograph process on this, the resin film 5 is 
dissolved with the same developer, and up 
aperture 5a is broken at the same time it extracts 
aperture 30a to it with a developer. In the 
developer for these simultaneous aperture dawns, 
it is the organic alkali of an ammonia system, (for 
example, AZ303) Using is good and it is good to 
use a positive form for the photoresist film 30 
corresponding to this. 

[0013] Drawing 1 (c) A lower aperture dawn 
process is shown. At this process, lower aperture 
4a is broken in a protective coat 4 by etching 
which uses the resin film 5 equipped with up 
aperture 5a as a mask, and the aluminum of the 
wiring film 3 is exposed. 5 • 10% of 02 is included 
in this aperture dawn etching Uke usually 
Although it is possible to use the dry etching 
which makes CF4 reactant gas, it is desirable to 
give over etching and to fully defecate the fi-ont 
face of the wiring fihn 3 until lower aperture 4a of 
a protective coat 4 becomes large a Uttle fi-om up 
aperture 5a of the resin fihn 5 in this case. In 
addition, since the scribe zone for isolating it for a 
chip is located in parts other than illustration of a 
wafer 10, it is drawing 1 (b). (c) The resin fihn 5 
and a protective coat 4 are removed from this zone 
at a process. 

[0014] Although up aperture 5a above required for 
a make lump of a bump electrode and lower 
aperture 4a end Since the direction of ** larger 
than lower aperture 4a has good up aperture 5a in 
case a ground fihn is put at the following process, 
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at this example, it is drawing 1 (d). Drawing, up 
aperture 5a is extended to the side, as the resin 
film 5 is dissolved with an above-mentioned 
developer by using the photoresist film 30 as a 
mask at the shown up aperture spreading process 
and 5b shows. Since several micrometers or less of 
the amount of dissolutions of the resin film 5 in 
this case are sufficient, it should just carry out 
short-time being immersed of the wafer 10 at a 
developer. After this process end is about a wafer 
10, after removing the photoresist film 30. The 
polyimide resin of the resin film 5 is completely 
stiffened by heating about 30 minutes to the 
temperature of 300 • 400 **. In addition, this up 
aperture spreading process is included and the 
photoresist film 30 is drawing 1 (b). It is used m 
the state [ having attached to up aperture dawn 
processes ]. Thus, by this invention method, up 
aperture 5a of the resin film 5 and lower aperture 
4a of a protective coat 4 can be broken only in 1 
time of the photograph process over the 
photoresist fihn 30, therefore the number of times 
of a photograph process can be decreased 
conventionally. 

[0015] Drawing 1 (e) A bump electrode growth 
process is shown. This point is the same as the 
former. It is titanium etc. first. 0.2-0.5 
PARAJUUMU equipped with covering of bottom 
ground film 6a of the thickness of mum, and about 
0.02-micrometer very thin gold etc, 0.4-0.6 So that 
the ground fihn 6 which consists of top ground film 
6b of the thickness of mum may be connected with 
the wiring film 3 by the spatter etc. After covering 
all over a wafer 10, patterning of the top ground 
film 6b is carried out to larger ** a httle than up 
aperture 5a by photo etching. Next, the aperture 
in which the photoresist film 31 is attached to and 
only top ground fihn 6b is exposed accordmg to a 
photograph process is broken, and gold is grown 
up into the bump electrodes 7 at a height of 10-20 
micrometers with the alternative electrolysis 
plating which makes this the mask for plating and 
uses wrap bottom ground film 6a as a plating 
electrode for the whole surface of a wafer 10. 
[0016] Dr^wing 1 (f) The completion state of the 
bump electrode 7 is shown. For that, it is drawing 
1 (e). It is good by removing bottom ground film 6a 
from the front face of the resin film 5 by etching 
using the rare fluoric acid which uses top ground 
film 6b as a mask like usually, after removing the 
photoresist film 31 from a state first. Of course, a 
flip chip is isolated by carrying out the scribe of 
the wafer 10. Defects, such as a crack of a 
protective coat 4, are protected by the resin film 5 
in the state of this completion, and the invasion of 
the open air is prevented. Moreover, since the 
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resin film 5 does not contact the wiring £Qm 3 by 
this invention method so that an above-mentioned 
process may show, the firont face is always kept 
pure and the bump electrode 7 is certainly 
connected very much with the wiring film 3 with 
low electric resistance through the ground film 6 
[0017] 

[Effect of the Invention] After putting a protective 
coat first on the wiring film which should protrude 
a bump electrode as above according to this 
invention method, before hardening on it, a 
meltable resin film is applied with a developer. An 
up aperture is broken on a resin film with the 
developer for them at the same time it breaks the 
specification aperture of a bump electrode pattern 
on the photoresist film applied on this resin film. 
Subsequently, a lower aperture is broken in a 
protective coat by etching which uses a resin film 
as a mask/ and the following effect can be raised 
by growing up the metal of a bump electrode 
alternatively with electrolysis plating on the 
wiring film exposed into the lower aperture. 
[0018] (a) By applying a resin film, before 
breaking the aperture for bump electrodes in a 
wrap protective coat in the wiring film which 
should connect a bump electrode, and using a 
meltable thing with a developer, before hardening 
to this By breaking an up aperture on a resin film 
with the developer for them at the same time it 
breaks the aperture which specifies a bump 
electrode pattern to be a photoresist film, and 
breaking a lower aperture by etching which makes 
it a mask to a protective coat The need of adding a 
photograph process like before for a resin film can 
be abolished, the number of processes can be 
decreased, and manufacture of the flip chip for 
integrated circuit devices can be rationahzed. 
Cb) Since a resin film does not contact a wiring film 
directly through all processes, while always 
keeping the fi-ont face of a wiring film pure, 
preventing generating of the faulty connection of 
the biunp electrode by the residue of a resin film 
like before, its contamination, etc., and a wiring 
film and improving the manufacture yield of a flip 
chip, reliability can be raised together with the 
protective effect of the defect of the protective coat 
by the resin film over a long period of time [ the ]. 
Thus, this invention has the effect which reduces 
the manufacturing cost of the flip chip of a highly 
reliable integrated circuit device, improves the 
manufacture yield, and raises economical 
efficiency. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
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[Drawing l] The example of the manufacture 
method of the bump electrode by this invention is 
shown according to the state of the wafer for every 
main processes. This drawing (a) A protective coat 
covering process and a resin fihn appUcation 
process, and this drawing (b) Up aperture dawn 
process, This drawing (c) A lower aperture dawn 
process and this drawing (d) An up aperture 
spreading process and this drawing (e) The 
important section expanded sectional view of the 
wafer in which the state of a bump electrode 
growth process is shown, respectively, and this 
drawing (0 It is the important section expanded 
sectional view of the wafer of a completion state. 
[Drawing 2] It is the important section expanded 
sectional view of the conventional flip chip which 
is not equipped with a resin film . 
[Drawing 3] The conventional method of making a 
bump electrode to flip chips equipped with a resin 
fiilm is shown, and it is this drawing (a). A 
protective coat formation process and this drawing 
(b) A resin film application process and this 
drawing (c) The aperture dawn process to a resin 
film, and this drawing (d) It is the important 
section expanded sectional view showing the state 
of the flip chip of a bump electrode growth process; 
[Description of Notations] 

1 Semiconductor Substrate of Integrated Circuit 
Device 

2 Insulator Layer 

3 Wiring Film 

4 Protective Coat 

4a The lower aperture for bump electrodes 

5 Resin Film 

5a The up aperture for bump electrodes 

6 Groimd Film 

6a Bottom ground film 
6b Top ground film 

7 Bump Electrode or Metal for Them 
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